Bilateral eye-movements (EMs) and visual mental imagery both require working memory resources. When performed together, they compete for these resources, which can cause various forms of mental imagery to become impaired (e.g., less vivid). This study aimed to examine whether EMs impair sexual fantasies (a form of mental imagery) in the same manner.
Introduction
Sexual fantasy is defined as "almost any mental imagery that is sexually arousing or erotic to the individual" (Leitenberg & Henning, 1995; p.470) and is thought to be the most common form of human sexual experience (Ellis & Symon, 1990) . Leitenberg and Henning (1995) report that approximately 95% of men and women from the general population report having used a sexual fantasy in one context or another, with the most common reason being to induce or enhance a state of sexual arousal. While the content of sexual fantasies are diverse, factor analyses suggest that they typically fall within four overarching themes (Arndt, Foehl, & Good, 1985; Crépault & Couture, 1980; Wilson & Lang, 1981) . These include: 1) conventional sexual activity with either a real or imaginary lover; 2) scenarios of sexual power or irresistibility; 3) varied settings, practices, and positions; and 4) dominance and/or submission scenarios. The most popular fantasies for both genders include reliving an exciting sexual experience, imagining having sex with a current partner, and imagining having sex with another partner (Leitenberg & Henning, 1995) . Thus, the imagery within sexual fantasies can include both recalled memories and imagined scenarios (Rokach, 1990) .
The use of sexual fantasies is generally considered to be a positive experience, often indicative of an active and satisfying sex life (Hunt, 1974; Kaplan, 1974; Leitenberg & Henning, 1995) . However, sexual fantasies can be experienced as negative. For example, some women regard their own sexual fantasies involving submission as negative (Byers, Purdon, & Clark, 1998; Moyano & Sierra, 2014) , while some men who sexually fantasise about themes of dominance report them as negative (Byers et al., 1998) . Renaud and Byers (2006) found that men and women who have experienced sexual coercion in adulthood report more negative sexual fantasies involving submission. Also, clinicians and researchers have noted that some female survivors of childhood sexual abuse report negatively appraised sexual fantasies involving force, humiliation, or pain, as well as inappropriate partners (Briere, 1992; Maltz, 2000; Westerlund, 1992; Wilson & Wilson, 2008) . In response to these observations, Maltz (1992) developed a therapeutic model of 'sexual healing' that involves a component related to addressing negative sexual fantasies. Finally, sexual fantasies depicting non-consensual, harmful, or underage sexual themes can be problematic given their link to sexual offending (Bartels & Gannon, 2011) . This link can include enhancing and maintaining deviant sexual interests (Laws & Marshall, 1990) and/or being linked to sexually deviant behaviour (Klein, Schmidt, Turner, & Briken, 2015; Turner-Moore & Waterman, 2016) .
Given that certain sexual fantasies can pose a problem for some individuals, it is important that clinicians have theoretically-sound and empirically-supported strategies available to treat them. A number of behavioural strategies have been developed to help reduce sexual arousal to problematic sexual fantasies (Laws & Marshall, 1991) . These include pairing the problematic sexual fantasy with an aversive stimulus (e.g., olfactory aversion, ammonia aversion, covert sensitization) or pairing masturbation with a more appropriate (e.g., non-deviant) sexual fantasy (e.g., masturbatory satiation, directed masturbation). While these methods are typically used to treat deviant sexual fantasies used by sex offenders (McGrath, Cumming, Burchard, Zeoli, & Ellerby, 2009; Vanhoeck, Van Daele, & Gykiere, 2011) , they have also been used in other clinical contexts. For example, Wilson and Wilson (2008) report successfully using an aversion-based strategy with a female survivor of childhood sexual abuse who reported sexual fantasies involving sexual abuse cues. Although some behavioural methods are used in sex offender treatment programmes (particularly covert sensitisation; see McGrath et al., 2009) , the evidence base for the efficacy of behavioural strategies in reducing sexual arousal towards deviant sexual fantasies both limited and not strong (Beech & Harkins, 2012) . Moreover, they involve many practical issues that have led to their decline in use (or lack of increased use). As Maletzky (1996) notes, "aversive conditioning is messy, expensive, cumbersome, and unattractive. Worse, it is hard work…" (p. 263).
In light of the above, there is a need for an alternative approach to treating problematic sexual fantasies. Since sexual fantasies are a form of mental imagery, cognitivebased imagery techniques may be one option for therapeutically addressing problematic sexual fantasies. 'Imagery techniques' (Holmes, Arntz, & Smucker, 2007) have become of increasing interest within other domains of clinical psychology, such as PTSD, social phobia, depression, and craving (Hackmann, Bennett-Levy, & Holmes, 2011) . According to Holmes et al. (2007) , imagery techniques are divided into those that are direct (or 'imageryinteractive') and those that are indirect (i.e., concerned with 'imagery-properties'). The former deals directly with the content of the imagery, while the latter deals with how problematic imagery is perceived and includes what Holmes et al. (2007) call 'imagerycompeting tasks'. These are techniques that disrupt the cognitive processes underlying mental imagery so that the imagery becomes impaired. (e.g., less vivid and/or emotional). It is these 'imagery-competing tasks' that are of focus in the present study.
Research suggests that imagery-competing tasks require working memory resources (Gunter & Bodner, 2008; Kemps, Tiggemann, Woods, & Soekov, 2004; van den Hout, Engelhard, Beetsma et al., 2011) . Working memory (WM) is conceptualised as a limitedcapacity system that temporarily stores information needed to complete a cognitive operation (Baddeley & Hitch, 1974) . It is comprised of a central executive that controls the operation of two subsidiary 'slave' systems; the visuospatial sketchpad and the phonological loop. The former subsystem is necessary for the retention and manipulation of visual information, while the latter does the same for auditory information. Notably, the maintenance of visual information in the visuospatial sketchpad is thought to be necessary for mental imagery (Baddeley & Andrade, 2000; Kosslyn, 1994) . Thus, if a task known to tax WM is performed at the same time as envisioning mental imagery, there will be competition for the limited resources of WM. As a result, the mental imagery is likely to become impaired in some manner (e.g., reduced vividness).
Research has identified a number of imagery-competing tasks that impair mental imagery. These include attentional breathing (van den Hout, Engelhard, Beetsma et al., 2011) ; mental arithmetic (Engelhard, van den Hout, & Smeets, 2011) ; the computer game Tetris (Engelhard, van Uijen, & van den Hout, 2010) ; and clay modelling (Andrade, Pears, May, & Kavanagh, 2012) . However, the most widely researched task is bilateral eyemovements (EMs), which have been shown to tax working memory resources (Engelhard et al., 2010a; van den Hout, Engelhard, Beetsma et al., 2011; van den Hout, Engelhard, Rijkeboer et al., 2011) . Numerous studies have demonstrated that bilateral EMs reduce the vividness and/or emotional intensity of various types of mental imagery. These include negative memories (Andrade, Kavanagh, & Baddeley, 1997; Engelhard et al., 2010a; Gunter & Bodner, 2008; Maxfield, Melnyk, & Hayman, 2008; van den Hout, Muris, Salemink, & Kindt, 2001 ; van den Hout, Engelhard, Beetsma et al., 2011; van den Hout, Engelhard, Rijkeboer et al., 2011) ; positive memories (Engelhard et al., 2010a; Hornsveld et al., 2011; van den Hout et al., 2001) ; negative imagined threat about the future (Engelhard, van den Hout, Janssen, & van der Beek, 2010; Engelhard, van den Hout, Dek et al., 2011) ; and substance-related imagery (Kemps et al., 2004; Littel, van den Hout, & Engelhard, 2016) . It is worth also noting that bilateral EMs are typically used during Eye-Movement Desensitisation and Reprocessing therapy (EDMR; Shapiro, 1989 ) as a way of treating traumatic mental imagery, and have been found to be an effective component of EMDR therapy (Lee & Cuijpers, 2013; van den Hout & Engelhard, 2012) .
Sexual fantasising involves envisioning mental imagery (either recalled or imagined) that involves a sexual scenario, and is theorised to require the resources of working memory (Bartels & Beech, 2016) . This suggests that EMs will impair sexual fantasies in the same manner as other forms of mental imagery. As a first step to testing this hypothesis, the present study investigated whether EMs impair the sexual fantasies used by a non-clinical sample of university students. Given that this study was approached as a 'proof-of-concept' (in terms of whether the EM paradigm can be applied to sexual fantasies), we focused on frequently used sexual fantasies, as opposed to negatively appraised or clinically/forensically-relevant sexual fantasies. Drawing upon the methods used in previous EM research, this study comprised two Experimental conditions (i.e., envisioning sexual fantasies based on a past experience [experience-based] while making EMs; and envisioning sexual fantasies unrelated to past experience [imagination-based] while making EMs), and two Control conditions (i.e., envisioning experience-based sexual fantasy with no EMs; and envisioning imaginationbased sexual fantasy with no EMs). Within each condition, sexual fantasies were rated on three variables (emotionality, vividness, and arousability 1 ) before and after the task. It was hypothesised that EMs would decrease the vividness, emotionality, and arousability of sexual fantasies relative to sexual fantasising alone, irrespective of whether they were experience-or imagination-based.
Method

Participants
A sample of 80 student participants (40 females and 40 males) was recruited to take part in this study. The sample had a mean age of 19.4 years old (SD=1.1) and was comprised of White (86%), Asian (8%), Black (1%), Mixed race (4%), and Hispanic (1%) participants.
The majority of participants were heterosexual (86%), with 5% identifying homosexual, 7.5% as bisexual, and 1 participant not providing data.
Measures and materials
Wilson Sexual Fantasy Questionnaire (WSFQ; Wilson, 1978) . The WSFQ uses a 6point Likert-type scale to measure how frequently respondents use 40 different sexual fantasies. In this study, the WSFQ was used as a means to determine the most frequently used sexual fantasies for use in the experimental task. As such, participants were also asked whether each sexual fantasy (that they reported using) originated from a previous experience or purely from their imagination (i.e., not based on a previous experience).
Visual analogue scales. Following previous EM studies (e.g., van den Hout, Engelhard, Beetsma et al., 2011) , emotionality, vividness, and arousability levels for each sexual fantasy were measured using visual analogue scales (VAS). Each VAS was comprised of a single 10cm line with descriptive anchors at each end. Thus, each VAS ranged from zero to 10. The emotionality VAS ran from 'extremely unpleasant' (left) to 'extremely pleasant' (right); the vividness VAS ran from 'not clear at all' (left) to 'very clear' (extreme right); and the arousability VAS ran from 'extremely non-arousing' (left) to 'extremely arousing' (right).
Eye-movement task. Using an experimental software package (E-Prime), a 1cm wide white dot was programmed to move back and forth across a computer screen (black background) at a speed of 1.0 Hz (i.e., one left-right-left cycle per second). The horizontal movement of the white dot is designed to facilitate bilateral eye-movements in participants and has been effectively used by previous researchers (van den Hout, Engelhard, Beetsma et al., 2011) . As in previous studies, the dot was programmed to make 24 full right-to-left movements over four separate blocks (24 per block). Each block was separated by a 10 second break. Thus, the task involved 96 EM movements in total, following the design of previous EM studies (e.g., van den Hout et al., 2001; Engelhard et al., 2010b) .
A similar task was also programmed for the control (no EMs) condition. This simply involved a blank black screen being displayed for four 24-second blocks. During the presentation of the blank screen, participants were required to just envision a sexual fantasy.
As in the experimental condition, each block was separated by 10 second rest period.
Procedure
Ethical approval for this study was granted by two UK-based universities in which this study was conducted. Each participant entered the lab to take part in a study examining the cognitive processes underlying sexual fantasising. After taking a seat in front of the computer, all participants first completed the WSFQ. The researcher then chose four sexual fantasies from the completed WSFQ; two based upon a memory and two based upon imagination. That is, the researcher noted all of the most frequently used fantasies (i.e., those with a score of 3 or more), picked four (all with the same score where possible), and then randomly allocated them each to a condition for use in the main experiment.
Following completion of the WSFQ, all participants were first told to envisage a sexual fantasy for 20 seconds. Participants were informed on which of the four selected fantasies they had to envision. After the 20 seconds, participants rated the fantasy's emotionality, vividness, and arousability using the VAS. Next, all participants took part in the four conditions (i.e., EM-Memory, EM-Imagination, No EM-Memory, and No EM-Imagination), the order of which was counterbalanced between participants. Also, within each condition, the order of fantasy type (i.e., memory versus imagination) was counterbalanced between participants.
During the experimental conditions, participants had to visualise a sexual fantasy while simultaneously making 96 EMs (by following the white dot on-screen). After the EM task, participants had to visualise the same sexual fantasy for another 20 seconds and re-rate its emotionality, vividness, and arousability. This procedure was completed twice: one for an experience-based fantasy and one for an imagination-based fantasy. In the two control conditions, participants simply visualised their experience-and imagination-based fantasies
with their eyes open for a period of 96 seconds, again in a counterbalanced order. No eyemovements were made. After each control task, participants re-visualised and re-rated the sexual fantasy. After the study ended, each participant was thanked and fully debriefed. Table 1 shows the mean pre-task ratings and post-task ratings for vividness, emotionality, and arousability of both experience-and imagination-based sexual fantasies across male and female participants, as well as the full sample. As shown, there is a trend for the ratings to decrease in the EM condition and increase in the No-EM (control) condition. To examine whether EMs (versus no-EMs) affected sexual fantasies, as well as whether any change was affected by fantasy type and gender, separate 2 (Time; pre-task vs. post-task) x 2 (Condition: EM vs control) x 2 (Fantasy type; experience-based vs. imagination-based) x 2 (Gender; male vs. female) mixed ANOVAs were conducted on vividness, emotionality, and arousability ratings. Time, Condition, and Fantasy Type were within-subjects factors, while Gender was the between-subjects factor. In the following section, we report all significant results and relevant follow-up analyses. However, all main and interaction effects are reported in Table 2 . Note. Statistically significant effects are in bold.
Results
Vividness
First, paired t-tests showed that pre-task (baseline) vividness ratings did not significantly differ between the EM and No-EM conditions for the experience-based fantasies, t(79) = 0.66, p = .51, or the imagination-based fantasies, t(79) = 0.68, p = .47. As shown in Table 2 , the results of the four-way ANOVA revealed a significant main effect of Condition, F(1,78) = 23.21, p < .001, and Fantasy Type, F(1,78) = 85.73, p < .001. There was also a significant Time x Gender interaction, F(1,78) = 9.55, p = .003. Simple main effects (with Bonferroni corrections) showed that males produced generally higher pre-task vividness ratings (M = 6.91, SE = .22) than post-task ratings (M = 6.17, SE = .29), whereas females did not show any differences. A Time x Type interaction was also observed, F(1, 78) = 13.19, p <.001. Simple main effects revealed that experience-based fantasies were rated as more vivid than imagination-based fantasies at both the pre-task (M = 7.77, SE = .16 vs.
5.96, SE = .21) and post-task stage (M = 7.21, SE = .21 vs. 6.02, SE = .23). The crucial Time
x Condition interaction was found to be significant, F(1,78) = 37.38, p < .001.
In order to meaningfully decompose the Time x Condition interaction, a planned paired t-test was conducted on the mean difference scores (i.e., pre-test minus post-test ratings) for each condition (for the full sample and across both fantasy types). As can be seen in Figure 1 , vividness decreased in the EM condition but increased in the control condition (no EMs). The paired t-test revealed that the change in vividness after EMs was significantly different that observed in the control condition, t(79) = 6.15, p < .001, d = -0.77. Next, we compared preand post-task ratings for each condition. In the EM condition, pre-task vividness (M = 6.87, SD = 1.66) was rated significantly greater than post-task vividness (M = 5.86, SD = 2.32), t(79) = 3.99, p < .001, d = 0.46. In the no-EM condition, pre-task vividness (M = 6.86, SD = 1.59) was significantly lower than post-task vividness (M = 7.37, SD = 1.84), t(79) = -3.44, p = .001, d = -0.38. Finally, we compared the post-task ratings between conditions. Post-task vividness was rated as significantly lower in the EM condition than the No-EM condition, t(79) = -6.96, p < .001, d = -0.80.
Figure 1:
Mean difference scores for vividness per condition. Error bars represent standard error of the mean.
Emotionality
As with vividness, paired t-tests showed that the baseline ratings for emotionality did not differ between conditions for either experience-based fantasies, t(79) = 1.14, p = .26, or imagination-based fantasies, t(79) = 0.82, p = .41. The four-way ANOVA conducted on the emotionality ratings revealed a significant main effect of Time, F(1, 78) = 6.11, p = .02, Condition, F(1, 78) = 5.83, p = .02, and Fantasy Type, F(1, 78) = 20.81, p < .001. Again, the Time x Gender interaction was significant, F(1, 78) = 6.37, p =.01. Similar to the vividness data, simple main effects (with Bonferroni corrections) indicated that males rated emotionality higher at the pre-task stage (M = 7.43, SE = .21) than the post-task stage (M = 6.88, SE = .25), while females did not show any differences. There was also a significant Condition x Type interaction, F(1, 78) = 1.79, p = .02. Bonferroni corrected simple main effects indicated that, within the EM condition (collapsed across time points), experiencebased sexual fantasies (M = 7.36, SE = .17) were rated as more pleasant than imaginationbased fantasies (M = 6.60, SE = .23, p = .003). There were no differences between experience-and imagination-based fantasies in the control condition (M = 7.86, SE = .17 vs. M = 6.73, SE = .24, p = .53).
Crucially, the Time x Condition interaction was also significant, F(1, 78) = 14.95, p < .001. The mean difference scores for the EM and control condition (for the full sample and across fantasy type) were again analysed using a planned paired t-test. As shown in Figure 2 
Arousability
Paired t-tests showed that the baseline arousability ratings did not differ between conditions for experience-based fantasies, t(79) = 0.21, p = .83, or imagination-based fantasies, t(79) = 0.39, p = .69. The four-way ANOVA conducted on the arousability ratings revealed a significant main effect of Time, F(1, 78) = 5.84, p = .02, Condition, F(1, 78) = 6.72, p = .01, and Fantasy Type, F(1, 78) = 17.12, p < .001. The only significant interaction was the crucial Time x Condition interaction, F(1, 78) = 24.33, p < .001). As Figure 3 shows, the decrease in arousability following EMs was significantly different to the change in arousability found in the control condition, t(79) = 4.96, p < .001, d = -0.57. Further, pre-task arousability (M = 6.97, SD = 1.79) was rated significantly greater than post-task arousability (M = 6.16, SD = 2.10) in the EM condition, t(79) = 4.25, p < .001, d = 0.48. In the No-EM condition, pre-task arousability (M = 6.90, SD = 1.68) did not differ from post-task arousability (M = 7.06, SD = 1.96), t(79) = -1.14, p = .26, d = -0.13. When comparing post-task ratings between conditions, arousability was found to be significantly lower in the EM condition than the No-EM condition, t(79) = -3.98, p < .001, d = -0.47. 
Post-hoc examination of possible demand effects
The above results suggest that EMs caused a decrease in each dependent variable, which supports our hypothesis. However, it is possible the results were affected by demand characteristics. That is, given that all participants engaged in both conditions, they may have formed an idea of what the study aimed to test half-way through and, thus, responded in a manner that confirms the hypotheses. Given that the conditions were counterbalanced, the plausibility of demand having played a role could be inspected using the data from the present study. In other words, a larger decrease from pre-to post-task ratings would be expected for participants who completed the EM condition after the No-EM condition, versus those who performed the EM task first. To test this, the ANOVA tests were re-run with 'Task Order' entered as a between-subjects factor. If demand played a role, it would emerge as an interaction between Time and Task Order. The three-way interaction between Time, Condition, and Task Order was not significant for vividness (F(1, 75) = 2.05, p = .16, η 2 = .03), emotionality (F(1, 75) = 0.16, p = .90, η 2 = .00), and arousability (F(1, 75) = 1.53, p = .22, η 2 = .02). Also, the two-way interaction between Time and Task Order was nonsignificant for vividness (F(1, 75) = 0.14, p = .71, η 2 = .002), , emotionality, (F(1, 75) = 0.02, p = .89, η 2 = .00), and arousability (F(1, 75) = 0.12, p = .73, η 2 = .002). These results argue against the idea that the findings were due to demand.
Discussion
Previous research demonstrates that EMs and visual mental imagery compete for the resources of WM when performed concurrently, which causes the imagery to become impaired (i.e., less vivid). On the basis that sexual fantasising is a controlled process that involves envisioning visual mental imagery (Bartels & Beech, 2016) , it was hypothesised that sexual fantasies will also compete with EMs for WM resources. This would be evident by a reduction in vividness, emotionality, and arousability of the participants' sexual fantasies.
The findings supported these hypotheses. That is, self-reported vividness, emotionality, and arousability were decreased in the EM condition, relative to the control condition (i.e., fantasising with no EMs) across all participants. This effect occurred regardless of whether the sexual fantasies were experience-based or imagination-based, and did not differ between males and females. Furthermore, ancillary analyses indicated that demand (potentially caused by the within-subjects design) did not account for the findings. Also, data from the control condition showed that vividness ratings significantly increased after the sexual imagery was simply envisioned (i.e., with no EMs).
To the authors' knowledge, this is the first study to investigate and demonstrate that bilateral EMs can impair the phenomenological properties of sexual fantasies. Moreover, these results are a novel addition to the existing research on EMs, as they demonstrate that the effect of EMs extends to sexual mental imagery. Also, that both experience-and imagination-based fantasies were impaired supports previous studies showing that EMs impair both memories (van den Hout et al., 2001) and imagined future events (Engelhard et al., 2010b) . Further, since sexual fantasies are typically experienced as a positive and enjoyable activity (Ellis & Symons., 1990) , the results support previous findings that EMs impair positive mental imagery .
The present EM effects may be explained by the work of other researchers within this domain. Gunter and Bodner (2008) postulated that EMs 'use up' WM resources causing a reduction in the quality of the mental imagery (i.e., lowered vividness). This lowered vividness causes the imagery to be appraised as less emotional. Put differently, after performing EMs, individuals find themselves appraising lower quality mental imagery. In support of this, Smeets, Dijs, Pervan, Engelhard, and van den Hout (2012) found that vividness decreased before emotionality following EMs (2 seconds vs. 74 seconds, respectively). Drawing upon Kosslyn's (1994) 'visual imagery theory', Smeets et al. (2012) proposed that visual information held in the visuospatial sketchpad of WM needs to be refreshed in order to maintain the vividness of the mental imagery. EMs interfere with this refreshment process leading to lowered imagery vividness. The affected imagery may then be reconsolidated into memory as less vivid when the EM task ends. Thus, when recalled after the task, the same imagery is experienced as less vivid and, in turn, appraised as having less emotional valence. In the present study, it can be argued that EMs interfered with the refreshment of sexual visual information held in WM, which reduced the vividness of the sexual fantasies and, in turn, led to lowered ratings of emotionality and arousability.
It should be noted, however, that some prior studies have found a decrease in vividness but not emotionality (e.g., van den Hout, Engelhard, Beetsma et al., 2011, Study 2) .
While this may be due to methodological or statistical power issues, it does challenge the account proposed by Smeets et al. (2012) . Moreover, in a recent review, Agren (2014) noted that an integral aspect of memory reconsolidation is that it is a time-dependent process. Thus, the effects of reconsolidation disruption will only be seen after the reconsolidation process has concluded (e.g., after 24 hours; Hupbach, Gomez, Hardt, & Nadel, 2007; Nader, Schafe, & LeDoux, 2000) . Since, in the present study, sexual imagery was recalled immediately after the EM manipulation, the observed reductions in memory vividness cannot be explained by memory reconsolidation disruption. Another explanation is that reductions in vividness from pre-to post-test may reflect a temporary and/or context-dependent change in the accessibility of the memory attributes caused by EMs (Leer, Engelhard, Lenaert, Struyf, Vervliet & Hermans, 2017) . Corroborating this view could involve testing whether vividness reverts back to baseline after a substantial delay (i.e., due to accessibility returning). Another explanation is that participants may be confusing memory attributes experienced during posttask recall with those experienced during the EM intervention (Van den Hout et al., 2001) .
Future research could consider having participants rate the memory's attributes using handheld response dials during post-task recall.
Another observation in this study is that vividness ratings increased in the No-EM condition. It is not clear why this increase was found. It may be an effect of mere exposure (indicating the need for a 'no intervention' control condition in future work). However, it would be expected that the effects of mere exposure would also apply to emotionality and arousability, which was not the case here. While the repeated formation of mental imagery has been found to increase imagery vividness (Campos, Gómez-Juncal, & Pérez-Fabello, 2008) , we argue that further research is needed to help explain how this occurs.
Given that this is the first investigation into the effects of EMs on sexual fantasies, it is important to address the study's limitations. First, the dependant variables were measured subjectively using self-report, which are prone to dissimulation. Future research should examine whether objectively measured sexual arousal and vividness are reduced by EMs.
Second, it is difficult to ascertain whether the participants were actually envisioning the sexual fantasies during the tasks. It is possible that participants did not envision certain (or any) sexual fantasies during the conditions or had trouble keeping them in mind due to natural 'mindwandering'. This is always an issue with mental imagery research and needs further examination. For example, the use of an objective measure of sexual arousal could also be helpful here, as changes in sexual arousal (relative to non-sexual imagery) would support the view that sexual fantasies were being envisioned by participants.
Third, the sexual fantasies that the participants had to envision were chosen by the researcher. Thus, it would be beneficial for follow-up studies to use a more rigorous method of selecting and allocating fantasies to each condition, or have participants choose the fantasies to use. Fourth, no measures were made to confirm that WM was being taxed by EMs. Future research could look to include a condition involving a less demanding task (i.e., that requires fewer WM resources) and compare the findings to EMs. However, as discussed earlier, previous researchers have found support for the assumption that WM is taxed by EMs (Engelhard et al., 2010a ; van den Hout, Engelhard, Beetsma et al., 2011) . For example, the effects of EMs on memory impairment are stronger for those with lower WM capacity (Gunter & Bodner, 2008) . Thus, there is sufficient evidence for assuming that WM was taxed by the EM procedure in this study. Fifth, we did not include a delayed post-test period. Thus, it cannot be known whether changes in vividness, emotionality, and arousability remain at follow-up. Previous studies using negative memories have found that EM effects can last for up to a week later (Gunter & Bodner, 2008) , as well as 24-hours later using a larger number of EMs (Leer, Engelhard, & Van den Hout, 2014) . Future research should investigate whether EM effects remain after a delayed post-test, as well as whether it is influenced by treatment duration (Leer et al., 2014) . Such findings would have important implications for clinical practice. Finally, no systematic efforts were made to assess pre-existing knowledge of EMDR in order to account for the possible biasing effect this may have had on the results.
This should be accounted for in future research.
In spite of these limitations, the results of this study provide promising avenues for future research. They also offer some important, albeit preliminary, theoretical and practical implications. On a theoretical level, the findings contribute to our understanding of the processes that underpin the act of sexual fantasising. That is, they indirectly support Bartels and Beech's (2016) proposition that sexual fantasising is a controlled cognitive process requiring the resources of WM. It is important, however, that further research is conducted to corroborate these findings. At a practical level, the present findings provide the first indication that 'imagery-competing tasks' -specifically eye-movements -may be a useful treatment strategy for problematic sexual fantasies. Indeed, Vanhoeck et al. (2011) argue that EMDR therapy (which typically involves using bilateral EMs) may be useful for reducing deviant sexual fantasies related to an offender's sexual victimisation in childhood (Ricci, Clayton, & Shapiro, 2006) .
However, it is important to emphasise that, at this point in time, the present study only provides a proof of concept in relation to the effect of EMs on sexual fantasies. Thus, before applying the EM paradigm to problematic sexual fantasies in clinical research or clinical practice, more lab-based research is needed to corroborate the effects and extend the research.
For instance, negatively appraised (or problematic) sexual fantasies need to be directly targeted in follow-up studies. Further, the effects observed in this study were modest, with moderate effects sizes found between pre-and post-testing. It is recommended that efforts are (i.e., the use of more EMs) resulted in more enduring effects on negative memories (i.e., 24hrs later). Also, van Veen et al. (2015) found faster EMs (at a speed of 1.2Hz) led to stronger effects with regards to negative memories. This provides two further avenues for future research. Also, 'mere exposure' effects may have led to the increased post-task vividness ratings in the No-EM condition. Thus, a 'no intervention' control condition should be incorporated into the design of future studies.
Conclusion
This study found that EMs help decrease the vividness, emotional intensity, and arousability of both experience-based and imagination-based sexual fantasies. These findings suggest that envisioning sexual mental imagery (i.e., sexual fantasising) draws upon WM resources and that EMs could have potential as a treatment strategy for problematic sexual fantasies. It is now important to corroborate and extend these results in further lab-based studies, before being applied to clinical/forensic populations.
